Insulin is of proved value in diabetes, and I should like to protest strongly against the statement that if it is once given it must be continued for the rest of life; especially as the public take this to mean that if it is discontinued the last state of the patient is worse that the first, which is emphatically untrue. Moreover, I have a number of patients who came under early treatment with it and who are keeping free from glycosuria with a normal blood-sugar, although insulin has been discontinued for periods varying from three months to over a year. Its use in certain other conditions is worth consideration.
The existence of an ovarian hormone I regard as proved, and it should not be beyond the wit of man to prepare a reliable extract. It is doubtful whether the present commercial preparations are active, but I have seen thymic asthma, a case of epileptiform seizures accompanied by temporary swelling of the thyroid, and transient glycosuria following double ovariotomy in a girl of twenty, greatly benefited. In neither case did the patient know what she was taking. It is important that the ovary from which the extract is made should not contain a corpus luteum. I doubt whether any orchitic extract is effective; and though apparently striking benefits have followed grafting operations it is too soon to say how long they last.
Professor SWALE VINCENT. (Middlesex Hospital Medical School.) I imagine that there is now less difference between Dr. Langdon Brown's views and my own than there was two years ago; though I fear I shall still fall under his categories of agnostic and nihilist in regard to two or three subjects. My task is rather a thankless one, and I was reluctant to undertake it at the present time. It was, however, pointed out that a great deal will have to be said on the side of sanity in order to check the uncritical enthusiasm of the "clinical endocrinologist."
The present boom of endocrine therapy is an evil of the same general nature as the indiscriminate sale of patent medicines. But, whereas in the latter case it is the members of the general public who are so continually duped by the vendor of the drug, in the former we have the distressing spectacle of hundreds, nay, thousands of medical men in all parts of the world being cajoled into prescribing preparations which are nearly always of doubtful value and are frequently quite inactive in health or disease. The methods employed by the manufacturing druggists are based on the recognized value of widespread and lavish advertisement, accompanied by letterpress of a pseudo-scientific character advocating the use of the drugs. Sometimes the drug firm will publish a journal, looking at first sight rather like a genuine medical or scientific journal, to which by hook or by crook, medical men are occasionally persuaded to contribute. From time to time a member of the firm happens to be a medical man. Then, of course, he can the more easily become familiar with the jargon of the " clinical endocrinologist " and can write and distribute books to advertise his wares. The evil, I am told, is greater in America than in England.
Endless seems the wrangle as to the differences in method and outlook between the laboratory worker and the clinician. I am strongly of the opinion that there are, or should be, no essential differences either in general method, in mental attitude, or in the desire for truth. In the case of the clinician there is in the majority of instances perhaps even a more complicated problem to solve. This is all the greater reason why he should gird his loins and summon all his scientific acumen to deal with it. In a recent paper Timme,' pointing out the action of adrenin on the heart, inquires whether clinicians ought to wait till they know how it acts before they administer it with the object of augmenting the heart-beat. He charges physiologists with saying " Yes, you should wait." Now this charge is unjustifiable, but any physiologist worth his salt would urge his clinical friend to wait, at any rate, until there was some reason to believe that adrenin does actually augment the heart-beat when given in the ordinary way. But since the fight is on, we must admit that there is sometimes a marked difference between the scientific training and insight of the practising physician and that of the most humble laboratory worker. It would indeed be hard to find anyone in the latter group who could perform such bad experiments and be so shameless in the publishing of them as some of the writers on therapeutic subjects (especially endocrinological) whose papers appear by scores in our medical journals.
We meet with advertisements of extracts of blood (hmoglobin), bone-marrow, muscle, spinal cord, brain, lymphatic gland, spleen, prostate, ovary, testis, mammary gland, duodenum, pancreas, liver (bile), placenta, gastric mucous membrane and kidney, to say nothing of the adrenal bodies (both cortex and medulla, and the whole gland); thyroids, parathyroids, pituitary body (both anterior and posterior lobes and the whole organ), the pineal body, and the corpus luteum. Various mixtures of these extracts are also put upon the market and are presumably sold, as, e.g., ovary and mammary gland extracts, mixtures of extracts of lymph gland, testis, spinal cord, and brain; combinations of thyroid and pituitary substances, and of thyroid and adrenal extracts; such combinations as ipolyglandin," a mixture of thyroid, parathyroid, ovary, testis and pituitary extracts. Several of these combinations are sold with or without the addition of other drugs, under various fanciful names, as "virilogen," "mammagen," "ferovarin," &c. Now in the case of the great majority (in fact, in all except one) of these preparations there is no evidence that any effects whatever are produced when they are given in the ordinary way by the mouth, unless they are given in such quantities as to serve as foods. I have on a previous occasion expressed the opinion that "it would be difficult to mention a drug which is clearly and beyond doubt of value in the treatment of disease and yet which produces no known pharmaco-dynamical effects."2 I imagine that few will be prepared to question this in the case of the great majority of ordinary drugs. If preparations of iron or the vitamins are given to replace these substances which are lacking in the diet, I suppose it might be that little or no effect would be produced in the normal individual. The same argument might be applied in the case of the active principles of the internally secreting glands, where these are administered in the course of a true " substitution therapy." In animals or in human patients suffering from an insufficiency of the active secretion good results might accrue, while in a normal individual little or no effect might be observed after the administration of the material in question. It has been stated that parathyroid -grafts do not "take," unless a parathyroid deficiency has been brought about either by disease or operation. Further, it is believed by some observers that parathyroid feeding has an effect in diminishing an excess of guanidine in the blood and in promoting an increase of calcium salts in certain morbid conditions. However this may be in the case of the parathyroid, it must be pointed out that insulin, the active principle found in the pancreas and elsewhere, has a powerful effect on the normal animal. The same applies to the active substance of the thyroid. Another instance may be cited in the powerful principle of the chromaphil tissues, if, indeed, this may be looked upon as a true internal secretion. On the whole, then, it would seem probable that we are justified in regarding with great suspicion any report that a pharmacologically inactive substance is of therapeutic value.
Thyroid Medication.-Thyroid preparations are generally recognized as being among the most valuable drugs at our disposal. They bring about an increase of the total metabolism of the body, and their effect is stated to be more marked in cases in which there is a deficiency of the thyroid secretion. But it must be borne in mind that they produce prompt and easilv-recognized effects when administered to healthy animals and human beings. It is by no means proved that Kendall's "thyroxin " represents the active principle, or at any rate, all the active principles. When tested physiologically by certain methods thyroxin is found to be less powerful than crude thyroid extract. Moreover, there is considerable doubt about the formula given for this substance. Some chemists are of the opinion that it would be impossible to synthesize a substance possessing such a constitution.
There is no need to emphasize the value of thyroid preparations in myxcedema, and cretinism. In lesser degrees of hypothyroidism and in rheumatism, rickets, mental diseases and other conditions, the preparations may also be useful on the general principle that a drug which stimulates the chemical activities of the whole body may be applicable in a variety of morbid conditions. Parathyroid Medication.-The results of parathyroid medication are still very uncertain. It is difficult to say exactly in what conditions one would expect it to be of use. Tetany, the result of disease or damage to the glandules, is of course, such a condition, but it is by no means clear that any form of tetany is connected with the parathyroids, except that which sometimes occurs after operation on the thyroid. Other forms of tetany. are due to a great variety of causes, not connected, as far as we know, with the parathyroid bodies. Moreover, at the present time, it is exceedingly doubtful whether any commercial parathyroid preparation when given by the mouth will even relieve the symptoms due to injury to or extirpation of the parathyroid bodies.
The commercial preparations of ovary and parathyroid at present on the market are, according to the majority of competent observers, physiologically inactive, and in all probability useless as therapeutic agents. In the case of both these organs (as also of the pancreas) some special method of extraction is necessary in order to obtain a preparation containing the active principle. If we adopt the ordinary view about such active substances, the most obvious supposition would be that all of them must be soluble in, and extractable by, water. But some of them appear to be found in combination with lipoid substances, and it is necessary to break up this combination in order to get the substance into watery solution.
Collip,I of Alberta, has recently made what appears to be an extremely important preliminary communication on an active substance which he has isolated from the parathyroid gland. He claims to have extracted a principle which, on injection, would prevent tetany for thirty hours in parathyroidectomized animals. He has been able to keep one such animal alive for ten weeks by the use of the extract. He was also able to produce such a rise in blood-calcium that vomiting occurred, then weakness, atony, coma and death. The blood became so thick that it would not pour. He reports that dogs witbout either thyroid or parathyroid are more sensitive to the parathyroid substance. This he considers to be the first definite evidence of an antagonism between the thyroid and the parathyroids.
If there are any cases of tetany in the human subject due to deficiency of the parathyroids, it is reasonable to hope that the substance of Collip may be a useful remedy. We must, however, bear in mind that tetany in animals, due to extirpation of parathyroids, frequently disappears without active treatment, especially if the animals are kept on a milk diet. This I have observed in the case of the monkey on several occasions. Nor must we lose sight of the fact that tetany is probably Science, 1925, Ixi, 156. due to many different causes and that many different modes of treatment have been found to be beneficial. Pituitary Medication.-It is still doubtful whether we ought not to ascribe the symptoms generally supposed to be due to lesions of the organ to injury to the hypothalamus. It has never been demonstrated in a satisfactory manner that treatment by pituitary extracts has any effect in remedying the symptoms thought to be due to pituitary insufficiency. Posterior lobe preparations are useful as drugs in the treatment of diabetes insipidus and in aiding the contraction of the uterus. They are also valuable in meteorism. But these uses have no relation to any known functions of the organ. They are not instances of a " substitution-therapy." Adrenal Medication.-Adrenin, prepared and sold under various names, is a very useful drug. But it would be rash to affirm that this usefulness is directly related to anything we know about the functions of the adrenal body or the chromaphil tissues. Here, as in the case of pituitary extracts just referred to, there is no question of a " substitution-therapy." Our knowledge of the effects of extracts made from the chromaphil tissues, and our study of their chemical nature, have shown us the value of certain amines as drugs. We have now no further need of the adrenal body as a pharmacological agent. When we know the chemical nature of posterior-lobe substance the same may be said of the pituitary. Adrenal extracts and the various forms of adrenin and amines having similar chemical constitution, produce no effect of any kind in health or disease when given by the mouth. A possible exception may be instituted owing to the local action of adrenin on the lining membrane of the stomach.' Testicular and Ovarian Medication.-Extracts of ovary and testis produce no noticeable effects in health or disease when given by the mouth. When administered subcutaneously the commercial preparations appear to be for the most part inactive, and, at the best, only produce a slight irritant effect, just as do extracts from all kinds of organs and tissues.
Allen, Doisy and others2 claim that they have extracted the principal ovarian hormone by treatment with alcohol and ether. The residue from the ether extract is treated with acetone, which throws down an inactive precipitate. The filtrate contains the active substance, and after being once more taken up in alcohol and evaporated to dryness, the minute yield of oily residue is dissolved in corn oil for injection.
These observers have tested their extracts by careful observation of the effects produced by them on spayed animals. In 1917 Stockard and Papanicolaou3 described a method for following the cestrual changes in the living animal. During the anabolic phase of the cycle in the guinea-pig, the rat and the mouse, the vaginal epithelium grows and a cornified layer appears. During the katabolic phase the outer layers of their epithelium degenerate and are removed by leucocytic action. These changes show a regular succession of cell types in the vagina, each characteristic of a certain phase of the cycle. Thus the microscopic examination of vaginal smears becomes an indication of the cestrual condition of the animal.
According to Allen and his co-workers, from one to three injections of the extract into spayed animals produce the typical hypersemia of oestrus, hypersecretion in the genital tract, and the growth of the mammary glands. There is thickening and cornification of the vaginal walls and subsequent degeneration. Moreover the animals will admit the male during the artificial cestrus. It is stated further, that by means of injections of the extract, the young animals may be brought to sexual maturity from twenty to forty days before the usual time.
No positive results were obtained with commercial extracts. An active principle can also be obtained from the placenta. The results obtained by Allen and Doisy have been fully confirmed by Wright, Dodds and Dickens working in the Physiological and Biochemical Laboratories of the Middlesex Hospital. They find that no active substance can be extracted from any of the commercial preparations which they have examined. The yield of active material is very small, so that it would necessarily be very expensive if put on the market. No effects are produced when the material is given by the mouth. Pancreatic Medication.-Although it has long been recognized that the pancreas is responsible for an internal secretion, the failure of which produces diabetes in animals (and probably also in human beings), it is onlywithin the last two years that a preparation was made from the pancreas by Banting and Best which lowers the level of the blood-sugar in normal and de-pancreated animals and in human beings suffering from diabetes. The literature of insulin is already enormous. It will only be necessary for our present purpose to deal briefly with one or two points.
There are now several different ways of preparing insulin, and it (or substances having a similar pharmaco-dynamical action) may be obtained from many organs and tissues, animal and vegetable, though in greatest amounts from the islets of Langerhans, in those species in which islet tissue may be obtained separately from the rest of the pancreas.' The substance, whatever yet may be discovered as to its chemical nature, appears (according to our present knowledge) to originate in the body chiefly from the modified pancreatic tissue forming the islets.
However great may be the theoretical difficulties, insulin ranks with thyroid substance as the means of instituting a very valuable substitution-therapy. The original preparation and most of the recognized modifications or variations of it must be given by subcutaneous injection. Several observers, however, claim that their special substances are effective when given by the mouth. Quite recently Murlin2 claims to have demonstrated various ways in which insulin may be successfully administered by the alimentary canal. Perhaps the most inexplicable series of experiments is that of Best, Smith and Scott,3 and Baker, Dickens and Dodds.4 The former workers showed that insulin could be obtained from the tissues of a dog which had been de-pancreated some weeks previously. Baker, Dickens and Dodds, in their study of the insulin distributed in the human body, reported an abundant amount of insulin in the tissues and pancreas of a patient who had died in diabetic coma. The independent observations confirm each other and clearly demonstrate that there is yet much to be explained in regard to the functions of the pancreas and the pathology of diabetes.
SUMMARY. If we are called upon to enumerate the cases in which it is possible to employ a true substitution-therapy-artificially to replace the internal secretion of a glandwe have as yet only two clear instances, those of the thyroid and the pancreas, and of these only one, the thyroid, is known to produce any effects when given by the mouth. Some observers claim that certain preparations of insulin may be efficacious when given in this way.
It may be that we shall before long be able to include the parathyroid and the reproductive organs in the same category, though, according to the best evidence, the preparations of these organs which are commonly employed are no use when administered by the mouth. IVincent, Dodds and Dickens, Lancet, 1924 , ii, p. 115. 2 Science, 1925 , lxxi, p. 156. 'Best, Smith and Scott, Amer. Journ. Physiol., 1924 Aaker, Dickens and Dodds, Brit. Journ. E.cp. Path., 1924, v, p. 327. There are, however, two striking instances in which substances, obtained from organs usually supposed to furnish internal secretions, are valuable as drugs, apart altogether from the question of internal secretion and substitution-therapy. These are adrenin and preparations made from the posterior lobe of the pituitary body. And neither of these has any effects when administered by the mouth.
Thus, out of the twenty-four preparations of organs and tissues in the list given above as sold by the manufacturing druggists and prescribed by the " clinical endocrinologists " to be administered in the ordinary way by the mouth, only one, the thyroid, is of proved value.
When a " clinical endocrinologist " allows his imagination to run riot and break away from the fetters of scientific discrimination, he may wander far from the path of truth, and may, if he has a plausible way with him, tempt many of his weaker brethren to follow in his footsteps. Physicians who continue to prescribe preparations for the use of which there is no scientific basis and no sound clinical evidence, are guilty of conduct which is unworthy of modern medicine.
Mr. LESLIE PUGH.
The use of endocrine preparations in veterinary practice does not differ in any important particular from that which is customary in medical circles. Pituitary extract is employed largely in obstetric work, and thyroid extract in a variety of conditions, while there is a certain amount of literature dealing with the employment of other hormones either alone or in the form of mixed preparations. But it would be difficult to contend that veterinary practice can throw any important new light at the present moment on these therapeutic aspects of endocrinology. I therefore propose to limit my remarks to a consideration of certain naturally occurring disorders in which endocrine preparations have special use.
In some of these cases symptoms are apparent which human beings would not exhibit owing to moral and social restraints or for other reasons. Moreover, a diseased animal is usually slaughtered in a comparatively early stage of its disease, and opportunities are thus afforded which would be of very great value if it were possible to take more advantage of them. The difficulties which stand in the way can only be realized by those who have attended at the autopsy of a very large animal conducted by a comparatively ignorant man whose financial interests are strongly opposed to any process which might seem likely to lead to the detection of disease. Those whose practice lies mostly amongst milk cattle have naturally to pay great attention to the function of milk production. Several disorders of this function are known, and in connexion with some of them pituitary extract has been employed.
The general effect of pituitrin is that which is well recognized, namely, that the udder is emptied more quickly but that tne total milk yield is neither increased nor diminished. Pituitrin is, therefore, no longer administered in the hope of getting any true galactogogue effect. But there remains, however, a curious condition in which it has at times proved useful. It sometimes happens that a cow which will readily yield an abundant supply of milk to the calf refuses to do so when milked by hand. In such cases pituitrin may be administered intramuscularly a short time before milking. It may need to be repeated, but the final result will be that a full supply is obtained by the usual hand milking. This condition, in which cows refuse to "let down" their milk, can only be described as a psychic disorder. It may equally be apparent when an unaccustomed milker makes his appearance. The act of milking, therefore, is not a purely mechanical process. It evidently requires some sort of unconscious co-operation on the part of the cow. This co-operation can apparently be made to be forthcoming by the use of pituitrin. I cannot pretend to explain these facts but they exemplify a use of this agent which may be of interest beyond the bounds of veterinary work. interpret as follows: The cow disliked its milker, and that dislike acted through the sympathetic or emotional nervous system on the pituitary gland, resulting in an inhibition of the secretion of pituitrin and so of its normal stimulant effect on the secretion of milk; hence the supply of milk was checked. By injecting pituitrin, that personal equation was eliminated, i.e., the dislike of the cow for the milkman, and' the stimulation to the production of milk went on as a purely chemical and mechanical process. That fitted in very well with the clinical view of the association of the emotional nervous system with the ductless glands. It was not easy to accept the view that it was pure chance that the posterior lobe of the pituitary would yield a juice which acted at this particular stage in the process of yielding milk, but had nothing to do with the function of the pituitary gland.
The same argument was applicable to the case of adrenalin. He did not now want to go into the question as to whether clinical observations were to be placed on a par with laboratory experiments; both Professor Swale Vincent and he had expressed their views on that point, and there was not much difference between them. At all meetings of this sort it was good to be pulled up abruptly sometimes and to bs challenged as to facts and deductions, and for that reason the meeting would feel indebted to Professor Swale Vincent.
Professor SWALE VINCENT (in reply) said that the discussion; so far as Dr. Langdon Brown had just presented it, seemed to have narrowed itself to the pituitary, and the relationship between experimental and clinical observation. He could not now deal with the whole matter, but on the question just raised he had something to say.
In the first place, the fact that one could extract an active juice from the pituitary gland meant nothing more than that one could extract such a juice from it. In itself it meant nothing more than that. In regard to the action of pituitary generally, he almost felt that people ought to be content at present to admit that they did not know what was the relation between the physiological and the clinical findings. And the same applied to the adrenal bodies. Most investigators had adopted provisionally the theory that the animal could not do without adrenin in states of physiological emergency. It was a good working hypothesis, but all workers were not convinced of its truth. One was very tempted to assume that adrenin might have some function in the system, but it was the very plausibility of the idea that made one suspicious of it. The chain of evidence was not complete.
With regard to the observations of Mackenzie Wallis and Professor Dixon, he was by no means convinced of their value. He did not consider that Professor Dixon had shown the mechanism which he asserted, and his tests for pituitary were not satisfactory. The whole of the methods of testing these active substances in minute quantities were very delicate. The guinea-pig's uterus would react with doses so small that one felt they were not any indication of physiological significance. He did not believe that the stated effect of ovarian and pituitary secretion had been proved.
He agreed generally with what Dr. Langdon Brown had said in his opening address. It would, indeed, be untrue for him to say there had been no attempt at movement towards the clinician on the part of the experimental physiologist; he thought there had. But he still thought there was a good deal of scepticism needed by the practicing physician. The fundamental difficulty was one which was so obvious that he was almost ashamed to mention it. It was, that one simply never knew what was going to happen if the treatment were not adopted. Until one knew the normal curve and incidence of the disease or disorder, and knew them very thoroughly, it was too doubtful to try the effect of a remedy and then assume it had been efficient. Especially was it doubtful when one gave, as most physicians did, a mixture of substances and then arbitrarily attributed the good results to some one of them. Difficulties were great in all branches of therapeutics, but much greater in endocrine therapy than in any other department.
